Structure of the gene encoding the circumsporozoite protein of Plasmodium yoelii. A rodent model for examining antimalarial sporozoite vaccines.
The gene encoding the circumsporozoite protein (CSP) from the rodent malaria parasite, Plasmodium yoelii, has been cloned and the nucleotide sequence has been determined. The gene encodes a protein of 367 amino acids as deduced from the nucleotide sequence. This gene is structurally similar to other Plasmodium spp. CSP genes in that it contains putative hydrophobic signal and anchor sequences at the NH2 and COOH termini, respectively, two small regions (Regions I and II) that are conserved in all CSP genes analyzed to date, and a central region containing the immunodominant repeating peptide sequence. Unlike other CSP genes, however, the immunodominant repeat region of the gene is composed of two distinctly different types of tandem repeats. One repeating unit is six amino acids (Gln-Gly-Pro-Gly-Ala-Pro) in length while the other is only four (Gln-Gln-Pro-Pro) residues long. A synthetic peptide, Gln-Gly-Pro-Gly-Ala-Pro X 3, strongly inhibits the binding of anti-CSP monoclonal antibody to sporozoite antigens while another peptide, Gln-Gln-Pro-Pro X 4, weakly inhibits the binding of this same antibody to sporozoite antigens. This work should allow the construction of a mouse model system to parallel human vaccine trials.